INDEX TERMS: 4219 Oceanography: General: Continental shelf processes; 4223 Oceanography: General: Descriptive and regional oceanography; 4512 Oceanography: Physical: Currents; 4528 Oceanography: Physical: Fronts and jets; KEYWORDS: physical processes on Georges Bank, Gulf of Maine, Scotian Shelf Citation: Beardsley, R. C., P. C. Smith, and C. M. Lee, Introduction to special section: U.S. GLOBEC: Physical processes on Georges Bank (GLOBEC), J. Geophys. Res., 108(C11), 8000, doi:10.1029 8000, doi:10. /2003JC002165, 2003 [1] The papers in this special section are one result of the U.S. GLOBEC (GLOBal ocean ECosystem) Northwest Atlantic/Georges Bank program, which conducted an extensive set of physical and biological measurements on Georges Bank (GB) and surrounding waters during 1995 -1999 (Figure 1 ). The GB GLOBEC program was designed to investigate the development of zooplankton and larval fish communities on GB, with special emphasis on the physical and biological processes that influence the population dynamics of four target species: cod (Gadus morhua) and haddock (Melanogrammus aeglefinus) and their zooplankton prey (Calanus finmarchicus and Pseudocalanus) [GLOBEC, 1992; Wiebe et al., 2002] . These species were chosen for several reasons. They are important members of the Georges Bank and other North Atlantic ecosystems; much is known about their life histories; and their populations are thought to be sensitive to changing climatic conditions, a growing concern for resource management. Georges Bank, a wide shallow bank separating the Gulf of Maine from the North Atlantic, was chosen because it has historically supported significant cod and haddock fisheries, a basic knowledge of its physics and biology was known from past interdisciplinary studies starting with Bigelow [1926 Bigelow [ , 1927 , and its clockwise around-bank circulation was thought to form a semi-enclosed or isolated environment for cod and haddock that would be strongly affected by climate variability over the northeast margin of North America.
[2] The GB GLOBEC field program featured broad-scale studies conducted during January through August of each year 1995 through 1999. These are the months when cod and haddock generally spawn (January -March) over the northern half of Georges Bank and then develop into active swimming juveniles by summer (June -August) as they drift around the bank along the southern flank. In this January through August period, physical processes are thought to most strongly influence larval fish behavior, survival, and eventual recruitment. The broad-scale studies included longterm mooring and drifter deployments, remote sensing, and shipboard surveys. In addition, intensive process studies were conducted in 1995 to investigate the physical processes that determine water structure and onset of seasonal stratification and their influence on larval cod and haddock, in 1997 to examine the sources, retention, and losses of water and organisms from over and around the Bank, and in 1999 to investigate cross-frontal exchange through the tidal mixing front and shelf/slope front around the eastern and southern flanks of the bank. The GB GLOBEC program also featured coupled physical/biological modeling to improve understanding of the physical environment, the causes of its variability, and how it influences the spatial and temporal distribution of the target species. Some early physical and biological results from GB GLOBEC were reported in two special issues of Deep Sea Research, Part II [Wiebe and Beardsley, 1996; Wiebe et al., 2001] .
[3] The papers presented here are grouped as follows. Brink et al. [2003] and Flagg and Dunn [2003] present descriptions of the Lagrangian and Eulerian circulation based on the 1995-1999 drifter and broad-scale survey ADCP measurements. Loder et al. [2003] use long-term hydrographic section data collected off Halifax to describe the properties and variability of the along-shelf transport of Scotian Shelf Water, the primary upstream freshwater source for the bank. Werner et al. [2003a Werner et al. [ , 2003b use bottom tripod and moored data taken on the southern flank during the 1995 stratification process study to investigate bottom stress, its effect on bottom bedforms, and the structure of the tidal boundary layer outside the tidal mixing front. Lentz et al. [2003] also use the 1995 stratification study moored data to investigate the relative roles of surface forcing (determined by Beardsley et al. [2003] )and horizontal advection in the temporal evolution of the water Chen et al. [2003a] investigate the influence of using realistic surface forcing on springtime stratification and tidally driven residual circulation. Dale et al. [2003] and Ullman et al. [2003] use a towed, undulating CTD (SeaSoar) and other measurements made in the 1999 frontal exchange process study to describe the front on the bank's northern flank, its dynamic structure, and cross-front exchange and mixing. Chen et al. [2003b] use a simple 2-D numerical model to study how near-surface biological particles can be transported across the tidal mixing front on GB by the actions of wind and seasonal heating. Churchill et al. [2003] examine the physical impacts of slope water intrusions onto GB during the 1995 stratification study, and Smith et al. [2003] explore the process of ''Scotian Shelf crossover'' (SSC), by which the surface waters of Browns Bank are transported onto the northeast peak of GB by various physical mechanisms, including wind and offshore rings and eddies. Wishner et al. [2003] further this study by investigating the horizontal and vertical zooplankton distributions in SSC waters as compared to that in other onbank locations. examines the seasonal variability in nitrate supply and potential new production in the surface layers of the Gulf of Maine and GB area, delimiting five separate hydrographic provinces in the region. Zakardjian et al.
[2003] use a 3-D biophysical model to study the effects of temperature and circulation on the population dynamics of Calanus finmarchicus in the region upstream from the Gulf of Maine and GB (Scotian Shelf and Gulf of St. Lawrence).
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